
PATENT SPECIFICATION 

NO DRAWINGS 

Itwentor: EWART INGHAM AKEROYD 880^344: 
Dote of fling Comphte SpedficaUon: June 2» I9S9. 
Afpttcathn Dote: Jim 19. I95B. No. I9692IS8. 

(Pot»it tfAUmm to No. mjX. 4atcd Dec. 17, 1958). 
Cea^ete SpedfioaUon Publldttd: Oct 18. I96L 


ndfiz at afloqptaiice:— <Sass 41, A(2A1: 2D: 9). 


10 


15 


20 


25 


30 


95 


CX>MFI£TE SPECIFICATION 

buprovemente^ relating to Electarodialsrtic €ells 


45 


We, TbB PERMonr Comp^^ LoiithDj 
a Biiti^ componYi of Pennadt Boost, 
Gmmeisbury Avenue, London, WA, do heace^ 
by dedate the ixxraddon, for iidiich we pray 
that a patent may be granted to n8> and ti^ 
metiiod by v/bkh it is to be petfanned^ to be 
particniadty described in and by tbc fallowing 
statement r — 

It is known to lemove dissolved salts from 
liquids b^ jKtsdng the liqmd*in question 
througjh, every altematc compartment of a 
mnhi-^CQmpartmcnt ekctiodialytic cdl in 
whidtx the compartments are separated from 
one another by ion-selective manlnsuies. 

Processes of tfa^ kind aie yery s t ii i a bte fox 
tbji deminetalisatioQa of water hy the passage 
of the vraiet throti^ compartments each 
bonnded on one side by a cation-seliective 
membrane and on the odier side by an anion* 
selective membrane, while a second electro- 
lyte ^usually also water) flows throng the zcf 
mahimg oonuiaitments to ceceiv& the ibiis 
tianapoitBd tniwig^ die mcosbiaiies by the 
decide current flowmg dnoiffib the odL 
When the total amount of dissolved scdids hi 
the water under treatment faBs to abooit 500 
ppm or 18 no more than this h^dally, it is 
necessary to apply so hi^ a voihage to the cell 
that the process ceases to be coonomtc 

It is also loujwn to fill the c muiyilm ents 
with grannlar ion-^ezdxange matenaL The 
advantage of domg this is that the ovetali 
electrical resistaace is reduced when the oon- 
ceutration of ionised dissolved solids in the 
liquid is low, and consequently water contain- 
ing less than 500 ppm total dissolved solids 
can be eoonomioftHy treated. 

The grannlar ion-exdiange materials most 
widdy used at the present time axe resin beads 
of from 0 J to 1 mm in diameter. Now the 
vst of granules sndi as resin beads has several 
disadvantages. Fhrsti it is difficult to ensure 
that they are initially distributed evenly witb- 
in a oonq>anment and that the several com- 
partments thtougli whidi the liquid to be 
treated usually flows in parallel streams ate 

lPrice3s.ed,} 


evilly psdktdL If one compartment cantams 
more ^anuks than another, less liquid wiH 
flow difough it riian through the other. Nest it 
is difficolt to keq> the granules in place in a 
compartmoit. At the bcit tbe padeed mass of 
graxmlcs becomes diqilaced by die liquid, with 
the result ^t channeQing wxdi its attmdant 
drHw4>adcs occurs. It may even happen that 
scMne of the granules are swept out of the com- 
paxtmeoi to lodge in and dog die passage 
through whidi the liquid flows after leaving 
the ccMnpartment, 

Again, the assembfy of a cdl containing 
granules is very tedious and it is difficult to 
prevent the grannies from lodgmg between the 
surfaces which should mate to s^ eadi com- 
parunent from the next Further, vThere tihe 
pacioed of ^ft titwl ffl tff ^^ ch es the ?uts^ff br ft ^ n ? - 
laces the geomttiy of the mass is different 
from that m the remainder of the mass, and 
more Hqdd tends to flow along die walls than 
throq^ the bnik of the mass. This uneven 
flow Is vndestttfUe. Mnally, if tiie ccmmart- 
ments are padced with grannies the total re- 
sistance to die flow of the liquid is* inareased 
and tbe cost of pumpmg the liquid throc^ 
the cell is high* 

In our Applicadon No. 4007S/57 (Serial 
No. 877^9) we have described and dahned 
cells in whidi we use not beads but sheets of 
materhd having imirexdiange properties. 

In our present invendoo we use fibrous mats 
of ion-e^iazige resin. These mats physically 
resemble glass-fibre mats in consistmg of ran- 
dom inieriod^ed fibres. Such a tnat may be 
produced by extruding a mixture of the resin 
ami a binder, eg. a mixture as described in 
our Application No. 3956/58 (Serial No, 
858,137) through numerous fine orifices to 
produce threads and allovring the threads to 
move dowmvards cKito a support to form a 
mat Conveniently tlie thxeadls may be severed 
into appropriate lengths as th^ move dowtxr 
wards. The diameter of the dn^ads is deter- 
mined essentially by the size of the spinneret 
orifices and may be, for example, from 70 to 
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250tt, ftboDt 15D2/i bemg a coimnfent 

file mats aUbv passage KiiJ^pai tivoog^ 
the ciM A ixwfi i nftiiia ^vUfe increasmg i3be ele&* 
tdcal coiuiucdW^ diesdiL'Tbe mats may be 
imt id all the oon^paitmeMs bat ixk gencrial it 
u ^^fifflig^l^ |0 put tbcm fn ^'Tmimi oou^paxtiiieDia 
/duoQgJi 'ffibicb tbe Itqoid under tnEatnmt 
flows and in wiiidi tbe eleccxolyte cmicenttft* 
tioa 18 or becomes low; 

TbQ mats may aE bave ion-eadiange prcH 
pedjes of onl^ one Jdnd, but if it is de&ed to 
bavebotb catioorcxdiange and anion-esdiange 
siateadal in a irfnglft CQmpartmenl^ mats of 
botb Idnds of material may be put in tbe coat* 
pattmenl^ or use may be made of a sin^ oiat 
oontnining 'some fibtes having catjoa-exdrange 
properties and some bavibig anion-exduusge 
ptopeidts^ tbe mat being made by extruding 
two resins from different cantaincis in. sncb a 
way tbat the resultant ' threads jbtemitqgje. 
' Hie mata may advantageously be of aiib- 


acandaUy tbe same Imear dimeDsions as tiie 
compartments. Tiieysiay biidfllly be thicker 
than the widths of w coa^artBKQta and coDH 
pitssed wbeadie wfiole assembly fbiming the 
cdlistkjitenedm 

L A mnht^oQaopanment dectrodMytic odl 
hx v/bkh the amrp ar tme u ts are separated from 
one aaolher by xmradective membranes^ and 
fibroos mats of ianrcxdnoge reda axe pro- 
vided m some or all of the oonipartmeDtB to 
increase the dectdcal ooodcctivi^ tfaetdn 
^vdiile allowing tbe passage of Jliiiiid ^lece- 
uxroustL 

2. A oeU aococding to d2bD. I m wbidb the 
tTiflta are of sdsstantialfy tlie same Imear 
dhnensions as the coinpaiunefxtB. 
For die AppIicBnts: — 

GILL, JHHMIKGS & EVERY. 
' OhartEXcd iPateor Agents^ 
' 51/52, Oianceiy Lanc^ LGHdoii, W»C2. 


PROVISIONAL SFECnKlCATION 
Ibnprovements reiaftng to ZSeGtrodialytlc GeDs 


We^ Teb PaRMDizr GoMMinr LiMzm>, a 
Bntidi GonmaE^^ of Fermntit Hoos^ 
. Gmmexsbuxy Avemi^ Landoi^ WA^ do beidiy 
dedare this hmntioa to be desci&ed in the 
foHowiQg statement:—^ ' 

la oar Anpikation No. 40078/57 (Serial 
-Na S77j33S) we bave desoibed a multH 
oooopartnient dectrodialytic cell m whfdi the 
oom^Mrtments are separated from one anotiier 
by lon-celedivc membranes and the con^Ktrt'- 
Fin^riBtff are fil led with ion-exchange material m 
tiie form of injsces having at least one dimen- 
sion^ and preferably two rfrniftTMionSi distinctly 
lar;^ than tiiose df im-ezdiaii^ resins beads 
wbidi had previoudy been padxd in a cdL 

AcoQzdtog to tiie present Mvtiilion we £21 
compartmentB of a cdl with a fibrous mat of 
ion^exdiange resia Tim m^physicslfy re- 
sembles ^ass-JSbze mats Jn conosdng of ran- 
dom inteiiodced fibres^ Such a mat may be 
produoed by extndiog- the . le^ dufoug^ 
nnmeroos fiite orffrcKs to produce threads and 
allowing the tiiteads to move downwards onto 
a support to fomi a mat; GonveniefLify the 


threads may be severed Into appropriate 
lengths as tisey move d ownwar ds. The dia- 
meter of the waaAs U determined essential^ 
by the size of the sphmeret educes and may 
^ cxampT^ from 70 to 250ft, about ISO;^ 
bring acoovenieotdze. 

As in cur previons luveuiian, the pieces 
formed by the mats may all have lon-exdbange 
properties of asfy one Idnd^ but if it is deored 
to have Ixstb Adonreachange and aniour 
exdiange maxeml in a sio^ compartmeol^ 
piecxs of bodi kinds of mstmal may be pot 
m the compartment or use may be noade cf a 
sinde mat containing scHne £bre8 having 
catumrcxdiange prop^ties and'some having 
anion-exchange pioperdesy the mat being made 
by eytmdfng two resins frctm different cour 
tainers in si^ a way that tiie resnhant direads 
mteimingle. 

For the J^pHcants: 

GJLL, JENNINGS & EVERY, 
Chartered Patent Agoits, 
51/52, Oanoeiy Lanfi^ Londoi^ 


65 


70 


75 


80 


Lcamingfion Spa: Printed for Her MaJ«!ty*» Stationery Office by the Coorkp Frca^l9Sh 
WbMiitl by The Patent Office 25, Southanmtui BniUiivt, Xjoadosk W.C:^ from wbSOk 

be - • • 


